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(54) CHARGE PUMP CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a charge pump circuit which can 
shorten the charge-up time and reduce power consumption. 
SOLUTION: This circuit is provided with a reference voltage variable 
circuit 1 1, which receives the supply voltage Vcc and the charge pump 
output voltage Vout and generates reference voltages Vrefl and Vref2, 
whose relative potential difference changes according to the voltage 
Vout, a clock generating circuit 12 which receives the supply voltage v ^ 
VDD and the reference voltages Vrefl, Vref2 and generates a clock CLK f 
having a frequency F according to the relative potential difference 
between the reference voltages Vrefl and Vref2, and an output section 
1 3 which receives the supply voltage Vcc and the clock CLK and 
generates the voltage Vout higher than the supply voltage Vcc. This 
circuit can shorten the charge-up time and reduce the power 
consumption by continuously increasing the output voltage Vout and 
lowering the frequency F of the clock CLK. 
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2 i: -e*^**L5SiKa F £ ^"T P -v <? C L K $f| 
£-r-5o S^SEVref lat^Vref 2 ±^Lf=* 

LT^< ^eic^b-f'Si:, ^ P v<7 C L K(DS;filS!{ F 

[0 0 2 3] C(D*5l=SiRSfcFA<^b-rS^P-y^C 
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IslfiS i 2|cA*$H-5t, ^P-v?*i3|[IllSi 2li?n 

[0 0 2 5] c<D*-5(c, ^p-v^^fiEleliSl 2Mn 

V <7 C L K SfcttlCig^-oroajtmEVre 
f iX^Vref 2<Dffi^M^®(4^ ffi^mEVout 
©±#lc«£-3TffiALTL><„ IP*,. ^-v-v/K>^Hl 
8tfftft£M»Lfcl*jS-Ctt*4MtEVref ItVref 



2 t<Dm$.mtfml>'l^ < . ^n-v^CLKro^&SSEF 
l4*tSl^©T*, tB^mEVout l±iS3S(::±#LT^ 
<„ ;:©ai7J«EVoutA<±#LT^<l::otl-C, 2 P 
•V^CLK(0^5K3»F*<JS^fl<llzffiTL-C^#, «EV 
out ©±Hi8gl4ffiT-f So *LT, tii7J«EVout *< 
S*«EV slcSja-TSt. **«EVref 1 tVref 

2i4*Py$©£j$mitu ^-v-yTH^^IlISSlift 

[0 0 2 6] ftoT, S¥«EVref 1 iVref 2tCD 
mfi^A<@S $ *lT Ufc 0 8 © f- * - vtH > ^@S& t it 

*U ^o}(m«*4«ffi«*4i* 0 Hi 1l=»*4ifc2« 
&©£ P'^CLKI Xtf C L K 2 £ffll^-6ft*©?-* 

tttlC tfc**EVout tf&2£ttV sICIlJSLfc&l* 

[0 0 2 7] H2I=, *§ftflafll2«)f|]|«>]MU=j:« 
Hi? I4s 2O(0a*«EVref 1 StfVref 2 ©ffifcfW 

<E«tt«*«»*«Ew*ia»i ii=j:y*ft-r«. eft 

l=»U *£JfcO)]*tt-C(i. -^(D»*«EVref 2(4 
ESfiltU •ffe^<DS*SEVref 1 ©<fr£tii7JmEV 

out i=iti:-c*ft*-&*fi-effia-r*. 

[0 0 2 8] ***E^I§]S&2 1 14, milMl 3*6 
tt***lfclll*«ffiVout £A9£4u fflJjWEVout 
©±*fcfc*l=ffljMlttl,Tl\<*WIEVref 1 Sffl 
A**. £P-v££j£@S&2 214, F*3K-T-5S*«EV 
ref 2£j£|slS&2 2 a i:fel»TH364*ifet*»oif 
lEVref 2^4tS, ^ LT, $ P ?££jft@B2 
214, fl*r*$ny$£jiM»2 2bl::i3lvC. Z<D& 

Vref 1 =-R6 ■ [Vcc+Vss- 
d© (2) SttR2 = 1 0 0*Pt-A« JgtrCR 

6 = 50*P*-A, Vss=0 V£ttA"f •&£:, JslT© 

Vref 1 = (Vout -Vcc+VDO) 
C© (3) 3£*6fcE6*&<fc3l=* S*«EVref 1 
©*l*tii A*E Vout©±*i: i t(=ii*LTl* < . 

[0 0 3 5] $P>;/*£|$|h1S&3 2I4, B8l=5*$*lfc 

— 5?5|«>^|Hl»l=fclt*^PV^lt*III»1 0 1 t 

JMRU IkKSComp KDlfSKA^iB^lcA^-r* 
8*1EVref 1 *<@S*HfcfilT?(4*<, tti^mEV 

out i=*y*fc-r4***ofi-cffia-*-4. te©H8ic 

m-0) 1 ©lcl4|5]-©#*§-£tt LTI8BJ1 

[0 0 3 6] $Py$£fi6ls]K3 2lca3l*Tf6£-f 
P-y^C LK©ffl»S![Fi:SIP*EVref 1 StfVref 
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Sl^©-effi*«EVout l*Jfc»=±#LTl*<. -f-L 
T, Ui^mEVout ©±*fcitlC»**EVref 1 fc 
SSfflVref 1 fc»fi»tt&«te«jtftt*l,Tl»** £ 
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£ ft*: J: 51::. IStt£PS&LttJ7J«EVout A<±SLT 
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<DF B 1(*[s]!glii!jfEL&l\, Lfr L, ±IE!g 1 ~gS30>|| 
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